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Title : DISCHARGE SURFACE TREATMENT APPARATUS AND DISCHARGE 
5 SURFACE TREATMENT METHOD USING THE SAME 

[0011] In a third discharge surface treatment method 

according to the present invention, the discharge treatment 

i 

conditions in the first or the second discharge surface 
10 treatment method include polarity of discharge pulse, peak 
current, open voltage, pulse-on time, pulse-off time and 
serve voltage. 

[0017] It is noted that the green compact electrode 5 

15 used in this embodiment was prepared from powders having a 
particle size of about 10 jam and having a content gradient, 
which was prepared by continuously varying the amount ratio 
(% by volume) of Ni powder: TiH 2 powder within 7:3 to 0:10. 
More specifically, the electrode was formed, for example, 
20 by laying powders having different mixing ratios on top of 
another in an electrode mold, followed by subjecting to 
pressure -molding . 

[0018] Furthermore, the same effect as mentioned above 

can be obtained by forming the side of the green compact 
25 electrode 5 facing the work 6 from a relatively soft metal 
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Ni powder, and other parts thereof from TiH 2 powder 
containing a relatively hard metal Ti, as shown in Fig. 4. 
Fig. 4 depicts a green compact electrode that can be used 
in the second embodiment of the present invention." In the 
figure, reference numeral 9 represents a green compact 

electrode, 10 a part formed of Ni powder and 11 a (part 

f 

formed of TiH 2 powder. 

[0019] The gradient of the green compact electrode is 
attained by varying the contents of electrode materials. 
However, the gradient of the green compact electrode can be 
attained by varying a particle size of powder (e.g., 2 to 
20 ]im) or varying the contents of the electrode materials 
and the particle size. Furthermore, the same effect can be 
obtained by using V (vanadium) , Nb (niobium) , Ta (tantalum) , 
Cr (chromium), Mo (molybdenum), or W (tungsten) other than 
Ti, and further by using a mixture of these and other 
substances such as other metals and ceramics. 
[0020] Third embodiment 

A case will be explained where a surface treated layer 
excellent in surface characteristics (satisfying 
specification required for a surface treated layer) is 
formed on a workpiece material by using a discharge surface 
treatment apparatus described in the first embodiment. Fig. 
5 depicts the operation of a discharge treatment condition 
controlling unit of the discharge surface treatment 



apparatus according to the first embodiment of the present 
invention. More specifically, Fig. 5(a) is a 
characteristic graph of the relationship between discharge 
treatment energy (discharge treatment conditions) fend 
surface characteristics when a green compact electrode 

i 

(electrode characteristics) is formed of powders different 
in particle size. Fig. 5(b) is a characteristic graph of 
the relationship between discharge treatment energy! and the 
film thickness of the surface treatment layer. In the 
figures, the term "discharge treatment energy" is a product 
of peak current and pulse-on time. In the case of a 
particle size of 5 jam (indicated by a circle in the 
figures) , the discharge treatment energy in terms of 
surface characteristics is selected from El to E2, as shown 
in Fig. 5(a) and the most suitable discharge treatment 
energy in terms of film thickness can be determined with 
reference to Fig. 5(b). On the other hand, in the case of 
a particle size of 1 jam (indicated by a triangle in the 
figures) , the film thickness increases but surface 
characteristics decrease at the discharge treatment energy 
employed in the case of 5 p.m-particle size. Therefore, 
discharge treatment energy can be selected from EO to El to 
form a good coating film. 
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[Fig. 5] A graph for explaining an operation of the 
discharge treatment condition controlling unit of the 
discharge surface treatment apparatus according to the 
present invention. I 



[Fig. 5] 
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